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in solution by running a solution of HAuCl4 into an excess of a solution of sulphurous acid. (See " Preparation of Pure Gold/' Chap. XX.) The gold chloride is decolourised, showing that the auric chloride has been reduced to aurous chloride. Aiter some time the solution becomes turbid and metallic gold is precipitated. Victor Lenher I found that colourless AuCl is formed in solution by reduction by means of sulphurous acid of the double chlorides of gold and any one of the following metals :—Sodium, potassium, copper, magnesium, zinc, cadmium. The reaction is quantitative, according to the equation :—
AuCJ8.MCla + S02 + 2H20 = AuCl.MCl2 + H2S04 + 2HCL
In this way sulphurous acid can be used as an agent for the volumetric determination of gold. An arsenite can be used instead of sulphurous acid, thus :—
AuCl3.MCl2 + Na2HAs03 + H20 = AuCLMCl2 + 2NaCl + H3As04.
Diemer states that the double chlorides require a considerable excess of sulphurous acid for complete reduction with the precipitation of metallic gold. One molecule of NaCl, KC1, or NH4C1 to one molecule of AuCi is sufficient to ensure the formation of the double salts, but AuCl.NaCl is rather unstable. The double salt is more stable if an excess of NaCl is present. About 40 molecules of Ca012 can take the place of 1 molecule of NaCl in preventing the separation of metallic gold by the action of sulphurous acid in slight excess.
Aurous chloride is non-volatile and unaltered at ordinary temperatures and pressure by dry ail, even when exposed to light, but begins to decompose at temperatures above 160°, and the decomposition is complete if it is heated at 175° to 180° for six days, or at 250° for one hour. It combines with chlorine at the ordinary temperature, forming auric chloride.2 Its density is 74. Water converts aurous chloride into a mixture of gold and auric chloride, thus 3AuCl = 2Au + AuCl3. The same reaction takes place slowly at the ordinary temperature in the absence of water. Aurous chloride is a citron-yellow amorphous powder. It is soluble in ammonia, and on the addition of HC1 the white crystalline unstable substance AuNH3Cl is precipitated (Diemer). It is soluble completely in solutions of potassium cyanide and sodium chloride, and with separation of some gold when acted on by a solution of potassium bromide.3
Auro-Auriehloride, Au2014.—A dark red compound having this composition is said, by Thomsen, to be obtained by heating finely divided gold in a current of chlorine to 140° to 170°. According to Kriiss and Lindet it is merely a mixture of AuCl and AuCl3. It yields gold and AuCl3 if brought in contact with water, ether, or alcohol.
Auric Chloride or Gold Trichloride, A.uCls—Preparation.—Trichloride of gold can be prepared, according to Debray,4 by heating finely divided gold in a current of pure dry chlorine in a glass tube at a temperature of 300°. The chloride formed sublimes at this temperature and is deposited in the cooler part of the tube in fine red prisms and needles crystallising in the
^-Leuher, J, Amer. Chem. Soc.t 1913, 35, 546; see also Diemer. op. cit. 552. 2 T. K. Kose, lor,, cit.
3Lengfe!d, J. Chem. Soc., 1902, 82, [ii.], 27; J. Amer. Chem. Soc., 1901, 26, 324. 4Debray, Compt. rend., 1869, 59, 985. too high in gold, Borne/times bv «evenit per cent. It has long be<»n known, moreover, that indium and osmium become concentrated towards the bottom of the mass. The reason
